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List of Claims 


(\ , Al V 1. (Amended) A fuel injector comprising: 
y 1 / an injector body with a metallic tip defining at least one nozzle outlet and 
also having an outer surface; and 


a non-metallic insulator attached to A s/id tip and cov e rin g surrounding a 
portion of, said outer surface ; and 

an outwardly directed centerline fpbm said at least one nozzle outlet do not 

intersect said insulator. 



2. (Original) The fuel iiyector of claim 1 wherein said metallic tip 

includes a valve seat and a centerline; 

said tip defines a plurality 6f nozzle outlets; and 
said insulator covers saidrauter surface only above a plane that is 

perpendicular to said centerline and positioned between said nozzle outlets and said valve 

seat. 


3. (Original) TTne fuel injector of claim 1 wherein said non-metallic 
insulator includes a ceramic material. 

4. (OriginaJO The fuel injector of claim 3 wherein said non-metallic 
insulator is ceramic. 

5. (Original) The fuel injector of claim 4 wherein said non-metallic 
insulator is less than about/3 millimeters thick. 


6. (Amended) The fuel injector of claim 5 wherein said insulator is 
sufficiently resistant to/heat transfer such that the temperature of said valve seat dees 
would not reach a tempering temperature during if exposed to conditions corresponding 
to_engine compression release braking. 
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7. (Amended) The fuel injector oy claim 1 wherein said tip includes 
said valve seat and said centerline; 

said tip defines a plurality of nozzle /mtlets; 
^ I said insulator covers said outer surface only above a plane that is 

perpendicular to said centerline and positioned tyetween said nozzle outlets and said valve 
seat; 

said insulator includes a ceranfic material; and 
said insulator is sufficiently resistant to heat transfer such that the 
temperature of said valve seat dee s wouldy not reach said attempering temperature during 
if exposed to conditions corresponding to engine compression release braking. 


8. (Amended) The fuel injector of claim 1 wherein said insulator is 
sufficiently resistant to heat transfer sfuch that the temperature of the valve seat does not 
reach said tempering temperature during if exposed to conditions corresponding to 


ratureettK 
ession /elt 


simultaneous engine compression release braking and exhaust braking. 


9. (Amende<jf) A method of reducing injector tip overheating 

comprising the steps of: 

providing a fuetf injector with a metallic tip having an outer surface; and 
attaching a non-metallic insulator to a said tip and cov e ring surrounding a 

portion of, said outer surfac ^( but not intersecting an outwardly directed centerline of at 

lease one nozzle outlet. 


10. (Original) The method of claim 9 wherein said tip includes a valve 
seat and a centerline; 

said tip defines a plurality of nozzle outlets; and 
said attaching step includes a step of attaching said insulator to said outer 
surface only above a p/ane perpendicular to said centerline, positioned between said 
valve seat and said nofezle outlets. 
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1 1 . (Amended) The metiyod of claim 9 including a step of choosing an 
insulating material; and 

sizing and attaching said insulating chaterial such that the temperature of said valve 
seat does not reach a tempering temperature during exhaus t engine compression release 
braking. 

12. (Withdrawn) Am engine comprising: 
an engine housing witn a plurality of fuel injectors attached; 
each of said fuel injectors having a metallic tip with an outer surface; 
a non-metallic insulator attached to said tip and covering a portion of said 


outer surface; 
cylinder; and 


each of said injectors positioned at least partially within an engine 
said engine includes at least one engine compression release brake. 


13. (Withdrawn) The engine of claim 12 wherein: 
each injector /as a metallic tip with a valve seat and a centerline; 
said tip defines a plurality of nozzle outlets; 
said insulator covers said outer surface only above a plane that is 

perpendicular to said centerline and positioned between said nozzle outlets and said valve 
seat. 

14. (Withdrawn) The engine of claim 12 wherein said non-metallic 
insulator includes a ceramic material. 

15. / (Withdrawn) The engine of claim 14 wherein said non-metallic 
insulator is ceramic. 


16. 

insulator is less th; 


(Withdrawn) The engine of claim 15 wherein said non-metallic 
about 3 millimeters thick. 


17. (Withdrawn) The engine ofclaim 16 wherein said insulator is 
sufficiently resistant to heat transfer such that the/temperature of said valve seat does not 
reach a tempering temperature during engine compression release braking. 

1 8. (Withdrawn) The engWof claim 17 wherein said insulator is 
sufficiently resistant to heat transfer such that the temperature of said valve seat does not 
reach a tempering temperature during simultaneous engine compression release braking 
and exhaust braking. 

19. (Withdrawn) /The engine of claim 12 wherein said tip includes 
said valve seat and said centerline* 

said tip defines a murality of nozzle outlets; 

said insulator covers said outer surface only above a plane that is 
perpendicular to said centering and positioned between said nozzle outlets and said valve 
seat; 

said insulaW includes a ceramic material; and 

/ / 

said insulator is sufficiently resistant to heat transfer such that the 
temperature of said valve ,se^t does not reach said tempering temperature during engine 
compression release braking. 

20. (Withdrawn) The engine of claim 19 wherein said insulator is 
sufficiently resistant to heat transfer such that the temperature of said valve seat does not 
reach said tempering temperature during simultaneous engine compression release 
braking and exhaust braking. 


